CRISPR technology has dramatically changed scientists' ability to conduct research in medicine, biotechnology, and agriculture through faster, more efficient genome editing. A key driver of the technology's adoption is the easy, fast, and inexpensive access to vectors and the resulting next-generation tools by the nonprofit plasmid repository Addgene. Since 2013, Addgene has shipped over 100,000 CRISPR plasmids to more than 75 countries worldwide. This pipeline of new technologies is enabling cutting-edge research to address the grand challenges of mankind.
Introduction
The past decade has witnessed the rise of CRISPR* to scientific stardom, starting from the discovery of its role in adaptive immunity in bacteria 1, 2 to its development into a potent and accessible tool in genetics, driving advances in genome editing across medicine, biotechnology, and agriculture. 3, 4 Scientifically, there are many features that have enabled the rapid adoption of CRISPRbased technologies, encompassing programmability, specificity, efficiency, precision, scalability, and multiplexibility. 5 There are even improvements underway that take advantage of biodiversity and engineering approaches that will further advance technological characteristics such as size, targeting flexibility, and delivery.
Another key driver of the ''CRISPR Craze,'' however, has been the open accessibility of this technology in general, and quick and affordable access to the most cuttingedge tools in particular.
Democratizing CRISPR Enter Addgene. What started as a nonprofit organization aimed at disseminating valuable biological material between academics has rapidly turned into the key enabler of the democratization of CRISPR technologies. 6 In 2004, Melina Fan, Kenneth Fan, and Benjie Chen founded Addgene to alleviate the frustration academic scientists experienced sharing plasmids with one another. The repository created a one-stop shop where scientists could deposit their frequently requested plasmids for storage and worldwide distribution-Addgene handled quality control, material transfer agreements, request tracking, and shipping logistics. As a self-sustaining nonprofit, depositing plasmids is free for scientists and a nominal fee is charged for requests, allowing for maintenance and growth of the repository without reliance on grants or external funding.
In its early years, Addgene helped scientists share cutting-edge plasmid tools such as short hairpin RNA (shRNA), lentiviral plasmids, induced pluripotent stem cell reprogramming factors, and even the CRISPR genome editing precursors (zinc finger nucleases and TALENs). As of May 2018, Addgene has shipped nearly 1 million plasmids and 6,300 ready-to-use viral vectors to scientists at more than 6,200 institutions in almost 100 countries.
In late 2012 and early 2013, CRISPR gene editing made its entrance onto the scientific scene, 7-10 as well as in the Addgene repository. Leading researchers (such as Jennifer Doudna, Feng Zhang, George Church, and others) made it a priority to ensure that other labs had access to these influential tools by sharing and committing to open science. Their original CRISPR plasmids were made available immediately upon publication of the studies that have defined the field.
In a fast-moving field in which intellectual property is a commercialization impediment and freedom to operate is a business nightmare, 11 academics can request these plasmids at cost ($65 per plasmid) and have them shipped to their lab within days. Subsequently, as scientists around the world began using these vectors, they built the next generation of CRISPR and Cas tools and deposited them with Addgene, continuing the sharing cycle and triggering further progression of the technology.
As of January 2018, Addgene has distributed more than 100,000 CRISPR plasmids to 3,400 laboratories worldwide (Fig. 1A) . More than 6,300 CRISPR-related plasmids have been developed by over 330 academic labs and deposited into Addgene's collection (Fig. 1B,  C) . Visitors to Addgene's website have downloaded more than 30,000 copies of the CRISPR 101 ebook and viewed CRISPR blog posts over 500,000 times. 12 
Global Reach
Geographically, new CRISPR plasmids have been developed and deposited to Addgene's collection from the Americas (led by the United States), Europe (led by Denmark), Asia (led by China), and Oceania (led by Australia), as shown in Figure 2 , and shipped to some 75 countries. Unequivocally, Addgene has driven global, fast, and affordable distribution of CRISPR technologies, helping researchers regardless of socioeconomic, geographical, or scientific status.
The considerable impact of this openly accessible material and educational resource sharing by the CRISPR community is demonstrated by the resulting publication record. Since 2008, nearly 8,000 CRISPR-related papers have been published, the majority of which were released since 2017 (Fig. 1D ). These numbers are impressive, especially for an infant technology that has perhaps yet to hit its prime.
Indeed, with more academic groups contributing CRISPR-related deposits to Addgene each month-and a corresponding growth in monthly shipments-the dissemination of CRISPR is likely just beginning. Academic researchers will continue to adopt the technology but rely on Addgene for access. This will remain a key driver of CRISPR advances and be a foundation for further scientific studies, technology enhancements, and application diversification.
Importantly, the aforementioned universal access to all academics and nonprofit organizations will help equalize scientific opportunities and enable teachers at all levels to include CRISPR-related tools and applications in classrooms, 13 thus enabling the education of graduates and other young scientists in real time. 
THE RISE OF CRISPR 207 Conclusion
Although society continues to debate genome editing regulations, CRISPR-based research remains pervasive in both classrooms and laboratories across the world to address the grand challenges of mankind. Addgene will continue to help scientists share their latest CRISPR advances with one another, accelerating research and enabling scientists to develop these solutions. This is, after all, what the global scientific community strives for.
